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ANDA 74-834
SPROL 4 ST

ESI Lederle, Inc.

Attention: Nicholas C. Tantillo
401 North Middletown Road

Pearl River, NY 10965-1299

Dear Sir:

This is in reference to your abbreviated new drug application
dated January 12, 1996, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act, for Acyclovir Tablets,
400 mg and 800 ng.

Reference is also made to your amendments dated September 13, and
November 11, 1996, March 6, and April 10, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Acyclovir Tablets, 400 mg and 800 mg to be
bioequivalent and, therefore therapeutically equivalent, to the
listed drug (Zovirax® Tablets, 400 mg and 800 mg respectively, of
Glaxo Wellcome Inc.). Your dissolution testing should be
incorporated into the stability and quality control program using
the same method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in these abbreviated applications require an approved
supplemental application before the change may be made.

Post-marketing reporting requirements for these abbreviated
applications are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of these drugs.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.
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We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign,
at the time of their initial use, be submitted to our Division of
Drug Marketing, Advertising, and Communications (HFD-240) with a

completed Form FD-2253.

Sigggfely yours,
/V/

“Douglas L. Spo: v
“Douglas L. Sporn //
Director ‘“54£17

Office of Generic Drugs
Center for Drug Evaluation and Research
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Acyclovir Tablets
Cl 4643

&SI LEDERLE™

Acyclovir Tablets

DESCRIPTION

Acyclovir is an antiviral drug. Acyciovir tablets are formulated for oral
administration,

Each labletofao/cloviwnammn\goermo(acyclov'vwmefoL
lowing inactive ingredients: magnesium stearate, microcrystaliine celulose,
povidone, silicon dioxide, and sodium starch giycolate.

The chemical name of acyclovir is 2-amwno-1,9-dihydro-9-[(2-
hydroxyethoxy)methyl]-6H-purin-6-one. It has the following structural formula:

|
CHOCH, CHy OH
(S, Ne X M.W. 22521
Acyclovir is a white to off-white,
225.21, and a maximum solubiity

CLINICAL PHARMACOLOGY
Mechanism of Antiviral Etfects
Acyciovir is a synthetic purine analogue with in vitro and in vivo
inhibitory activity against human herpes viruses inciuding herpes simpiex gpes
1 (HSV-1) and 2 (HSV-2), varicelia-zoster virus (VZV), Epstein-Barr virus (EBV),
and cytomegalovirus (CMV). In cell culture, acyclovir has the highest antiviral

ivity against HSV-1, f 3 in ing order of p y against HSV-2,
VZV, EBV, and CMV.'
The inhibitory activity of acyclovir for HSV-1, HSV-2, VZV, and EBV is highly
selective. The enzyme thymidine kinase (TK) of normal uninfected cells does
not effectively use acyciovir as a substrate. However, TK encoded by HSV,
VZV, and EBV? converts acyclovir into acyclovir an ide
analogue. The monophosphate is further converted into diphosphate by cellutar
guanyiate kinase and into triphosphate by a number of cellular enzymes.?
Acyclovir triphosphate interferes with herpes si i
and inhibits viral DNA repiication. Acy i triphosp
a-DNA polymerase, but to a lesser . In vitro, acyclovir triphosphate can
be incorporated into growing chains of DNA by virat DNA polymerase and to a
much smalier extent by cellular a-DNA polymerase.* When incorporation
occurs, the DNA chain is terminated 38 Acyclovir is preferentially taken up and
selectively converted to the active triph form by h infected
celis. Thus, acyclovir is much less toxic in vitro for nommal uninfected cells
because: 1)Iessis|akenup;2)lessisconvenedlomeactivehrrn:3)ceaular
u-DNApolymeraseislesssansnivetomeeﬂectsolmeactNebrm.Tharnode
of acyclovir phosphorylation n Cylomegalovirus-infected cels is not clearty
established, but may involve virally cell ki or an uni 1 viral
enzyme. Acyciovir is not efficiently G in cytomegak nt ceils,
which may account for the reduced susceptibility of cytomegalovirus t0 acy-
clovir in vitro.

ine powder with a molecular weight of
in water of 2.5 mg/mL at 37°C.
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Hoyed.! and the | Yy performing the test.! The [0, of acyciovir
against HSV-1 isolates may range from 0.02 meg/mL (plaque reduction in Vero
celis) t6 5.9 to 13.5 meg/miL reduction in green monkey kidney [GMK)
celis).' The ID,, against HSV-2 ranges from 0.01 mcg/mL to 9.9 meg/mL
{plaque reduction in Vero and GMK cells, respectively)'.
Using a dye-uptake method in Vero calis,® which gives ID,, values approxi-
mately S- to 10-fold higher than plaque reduction assays, 1417 HSV isolates
(553 HSV-1 and 864 HSV-2) from approxmnatety 500 pati were wned

2 4 1997

2.3 to 17.6 mcg/mL (plaque reduction, HEF cefs) to 1.82 to 56.8 mcg/mL (DNA
hybridization, HEF ceits). The Latent state of the genome ot any of the human
herpeswuses:snmmownlobesensmveloacyclow.‘
Pharmacokinetics
The pharmacokinetics ot acyclovir after oral admimistration have been evaiu-
ated in 6 clinical studies invoiving 110 adult patents. In one uncontrolied study
of 35 immunocompromesed patents with herpes simplax or vanceila-zoster
infection, acyciovir capsules were administered in doses of 200 10 1000 mg
mdmsmmmsm.wslm-sutemwswe
the day of dosing. Mean steady-state peak and trough
Oconcalmnonss‘ h blowmgo " the 'inLal(g(X;mgodose were 0.49 meg/mi (0.47 lc;

.54 mcg/mL) and 0.31 meg/ml (0.18 to 0.41 mcg/mL), respectively, and fol-
fowing dose were 2.8 meg/mL (2.3 to 3.1 mcg/mi) and
1.8 meg/mi (1.3 to 2.5 meg/ml), respectively. in another uncontrolied study of
20 younger Immunocompetent patients with recurment genital herpes simpiax
infecti Y i were - " goses of 800 mg every
6 hours, 4 times daity for 5 days; the mean Steady-state peak and trough con-
Centrations were 1.4 mcg/ml. (0.66 to 1.8 mcg/mL) and 0.55 meg/mL (0.14 to
1.1 mecg/mU), respectively.
in general, the inetics of acyclovir in chiigren is similar to aduits.
Maan half-life after oral doses of 300 mg/m¥ and 600 mg/m7, in children ages
7 months to 7 years, was 2.6 hours {range 1.59 to 3.74 hours).

In a reported singie-dose bioavailability/bicequvalence study in 24 volunteers,
one acyclovir 800 mg tablet was demonstrated 1o be oequivalent to four acy-
clovir 200 mg capsules.

In a multiple-dose crossover study where 23 volunteers received acyclovir as
one 200 mg capsule, one 400 mg tablet, and one 800 mg tabiet 6 times daiy,
absarption dacreased with increasing dose and the estimated bioavailabilities
of acyclovir were 20%, 15%, and 10%. respectivety. The decrease in bioavail-
ability is believed to be a function of the gose and not the gosage form. It was
demonstrated that acyClovir is not dose proportonal over the dosing range
200 mg to 800 mg. In this study, steady-state peak and trough concentrations

In another study, the infiuence of food on the absorption of acyciovir was not
apparent.

E,

F g oral ion, the mean plasma half-life of acyclovir in volun-
teers and patients with normal renal function ranged from 2.5 to 3.3 hours. The
mean renal excretion of unchanged drug accounts for 14.4% (8.6% to 19.8%)
of the orally administered dose. The only urinary metabolite (identified by high
pertormance liquid hy} is 9-[(car oxy)methyljguanine. The
half-life and total body clearance of acyciovr are t on renal function.
A dosage adjustment is recommended for patients with reduced renal function
(see DOSAGE AND ADMINISTRATION).

Orally administered acyctovir in children less than 2 years of age has not yet
been fully studied.

INDICATIONS AND USAGE

Acyclovir tablets are indicated for the treatment of initial episodes and the
1t of i of genital herpes in certain patients.

Acyclovir tablets are indicated for the acute treatment ot herpes zoster

(shingles) and chickenpox (varicella).

The severity of disease is variable depending upon the immune status of the
patient, the frequency and duration of episodes, and the degree of cutaneous

of systemic involvement. These factors should patient g 3
which may inciude s_ﬁvsmomauc support and counseling only, or the institution
of specific ) physi L and psyct ial difficuities

therapy.
posed by herpes infections as well as the degree of debilitation, particularly in
immunocompromised patients, are unique for each patient, and the physician
should e g ives based on s of her understanding of
the individual patient's needs. Thus, oraty adrg:stered acyclovir is not appro-
s,

priate in treating all genital herpes i g g may be
useful in weighing the in ihc o categories:
First Episodes (primary and primary i X Wy known as initial
genital herpes):

Double-blind, placebo-controlied studies®24» have demonstrated that orally
admini d acyclovir signifi reduced the duration of acute infection
(detection of virus in lesions by tissue culture) and lesion heaiing. The duration
of pain and new lesion formation was decreased n some patient groups. The
promptness of initiation of therapy and/or the patient's prior exposure to
herpes simplex virus may influence the degree of benefit from therapy. Patients
with mild disease may derive less benefit than those with more severe

i in with y severe in which pr ion,
central nervous system involvement, unnary retention. or inabikity to take oral
medication require hospitalization and more aggressive management, therapy
may be best initiated with intravenous acyclowir.
Recurrent Episodes:
Double-blind, placebo-controlied studies® ¥ in patients with frequent recur-
rences (6 or more episodes per year) have shown that oraity acmunistered acy-
clovir given daily for 4 months to 3 years prevented or reduced the frequency
and/or severity of recurrences in greater than 95% of patents.
In a study of 283 pati who 4 yClovir 400 mg (two 200 mg cap-
sules) twice daily for 3 years, 45%, 52%. and 63% of patents remained free of

patients
over a 5-year period.'"'l'heseamys found that 90% of HSV-1 isolates were

to = 0.9 meg/ Y and 50% of all isolates were sensitive 10
= 02 mcg/mi acyciovwr. For HSV-2 & 90% were itve to
s 2.2 meg/mi and 509% of al i were ve 10 s 0.7 megy/ of acy-
clovr. Is. with i T were found n 44 patients.

X the general Aation.

mummmbﬁvmmmmwmm

nnwumA"-"smmmmmMawwmw'

have aiso been reported. Prolongy 1 low

OAqnnglmummhode\mnhnmhmmda -
-resistant swmns. 2

from 0.17 10 1.53 meg/ml (yield reduction, human
'nvsskmﬁbmohuuito 1. pa.&emm_m.mm

r in the first, second, and third years, respectively. Serial analyses of
the 3-month recurrencae rates for the 283 patients showed that 71% to 87%
were recurmence-free in each quarter, Indicating that the effects are consistent
over tme.
The frequency and y of epk of . d herpes may
mm:m.m«mmuw.munamcymmo!m
m‘smmmmmmmmmmmm
ot . R 1 will usuaily require a trial off

mwwamwmm‘mmiwonha
pr ian, the of such a rege "gh KNown or o adverse
mahm.mmmmmmmum
suppression of ok in madly !

d ques-
tons conceming the to of in vitro iCity studies and

reproductive toxiCity studies in ammals given 'hmme?aldosesof hovir
mmmtmmscmns:g ) is, M e




InwmmofFenthy)shouldbebomeinmndwnndasign' -term
management for individual patients. Discussion of these issuesngnmﬁems
will pravide them the opportunity to weigh the potential for toxicity against the
severity of their disease. Thus, this regimen should be considered only for
appropriate patients with annual reevaluation.

Limited studies®® have shown that there are certain patients for whom inter-
mittent short-term of i 8 is effective. This h

may be more approp than a suppressr Q! in with infre-

quent recurrences.

immur i i with r infections can be traatec
hroni Clinically significant

with either i ittent or Supp therapy.

resistance, atthough rare, is more likely 10 be seen with projonged or repeated
therapy in ly imm with active lesions.

Herpes Zoster infections

in a double-blind, placebo-controlled study of 187 normal patients with local-
ized cutaneous zoster infection (93 randomized to acyciovir and 94 to
placebo), acycbvir{&MmgStimesdailyfonOdays)umenadmﬁmlo
lesion scabbing, healing, and complete cessaton of pain, and reduced the
duration of viral shedding and the duration of new iesion formation.

In a similar double-bling, placebo-controed study in 83 normal patients with
herpes zoster (40 randomi to acyciovir and 43 to pi . acyclovir (800 mg
5 times daily for 7 days) shortened the times to compiete lesion scabbing,
healing, and cessation of pain, reduced the duration of new lesion formation,
and reduced the prevalence of locaiized 2oster-associated neurologic symp-
toms (paresthesia, dysesthesia, or hyperesthesia). »

Chickenpox

In a double-blind, placebo-controlied efficacy study in 110 normal patients,
ages 5 to 16 years, who presented within 24 hours of the onset of 3 typical
chickenpox rash, acyclovir was administered orally 4 times daily for 5 to 7 days
at doses of 10, 15, or 20 mg/kg depending on the age group. Treatment with
acyclovir reduced the maximum number of lesions (336 vs. greater than 500;

L) [
3 2 i
N = I INSERTED ]
© © 4 Here ||
womimuiming vl
of the risk of indecting intimate partners. ¥ tabiets are for oral ngesthon
only. Medication should not be shared with others. The
shouid not be ACyCh i

. Acy does not falent vinsses. Panents
@@ rstructed 1o consult with their physician if they 0o not recerve sutficient
vehdillﬁataqwx_ymdseverityotmeirgenital herpes recurrences.
h i toxicity

There are st ed D
and mutagenes:s: long-term studies are continuing. Decreased spem produc-
tion has been seen at high doses in some animals; a placebo-controlled ciin-
icalsnnywngdoomoMOOOmgolacyclovivperdaytasixnmmsin
hmwnotshowsnrﬂarﬁndir;gs“ﬂcnmnosomalbrammseenin
Vitro after brief exposure to high concentrations. Some other currently mar-
keted medications also causa chromosomal breaks, and the Sini of
this ﬁndingismknown.Aplacebo—cmmledclin&calstwy using 800 mg of
acydovirperdayioromyearmhunansmdnolshowmyabnormmsin
structure or number of chromosomes.®

Herpes Zoster infections: Adults age 50 or oider tend to have more severe
shingies, and treatment with acyciovir showed more significant benefit for older
patients. Treatment was begun within 72 hours of rash onset m these studies,
and was more useful if started within the first 48 hours.

lesions beyond 500 were not counted). Ti with acy also

the mean time to 50% healing (7.1 days vs. 8.7 days), reduced the number of
vesicular lesions by the second day of treatment {49 vs. 113), ana

the proportion of patients with faver (temperature greater than 100°F) by the
second day (19% vs. 57%). Treatment with acyclovir did not affect the anti-

Chin Although chi POX in otherwise healthy children is usually a
self-limited disease of mild to moderate severity, adolescents and adults tend
to have more severe disease.

Treatment was initiated within 24 hours of the typical chickenpox rash in the
controlled studies, and there is no information regarding the effects of treat-
ment begun later in the disease course. It is unknown whether the treatment of

body response to varicella-zoster virus measured 1 month and 1 year following
the treatment.»

in two concurrent double-biind, placebo-controlied Studies, a total of

883 normal patients, ages 2 10 18 years, were enroiled within 24 hours of the
onset of a typical chickenpox rash, and i was administered at

20 mg/kg orally up to 800 mg 4 times daity for 5 days. in the larger study of
815 chiidren ages 2 10 12 years, treatment with acyclovir reduced the median
maximum number of lesions (277 vs. 386), reduced the median number of
vesicular lesions by the second day of treatment (26 vs. 40), and reduced the
proportion of patients with moderate 1o severe itching by the third day of treat-
ment (15% vs. 34%).% In addition, in both studies (883 patients, ages 2 to

18 years), % with acyclovir also d the proportion of patients
with fever (temperature greater than 100°F), anorexia, and lethargy by the
second day of treatment, and decreased the mean number of residual lesions
on Day 28.3437 There were no substantial differences in VZV-specific humoral
or cellular immune responses measured at one month following treatment in
patients receiving acyclovr compared 1o patients receiving placebo.’
Diagnosis

Diagnosis is confirmed by virus isolation. Accelerated viral culture assays or
immunocytology allow more rapid diagnosis than standard viral culture. For
patients with inttial episodes of genital . appropnate examinations
should be performed to rule out other sexually transmitted diseases. While
cutaneous lesions associated with herpes simpiex and varicelia-zoster infec-
tions are often characteristic, the finding of multinucieated giant cells in smears
prepared from lesion exudate or SCrapings may provide additional support 10
the clinical diagnosis.®

Muitinucieated giant cells in smears do not distinguish varicella-zoster from
herpes simplex infections.

CONTRAINDICATIONS
Acyclovir tablets are contraindicated for patients who develop hypersensitivity
or intolerance 10 the components of the formuiation.

WARNINGS
Acyclovir tablets are intended for oral ingestion only.

PRECAUTIONS
General .
Acyclovir has caused decreased spel is at high doses in
some animals and mutagenesis in some acute studies at high concentrations
of drug (see PRECAUTIONS: Carci is, M i i of
Fertility). The recommended dosage shouwld not be exceeded (see DOSAGE
AND ADMINISTRATION).
Exposure of herpes simpiex and varicella-zoster isolates to acyclovir in vitro
can lead to the emergence of less sensitive viruses. The ity of the

pp 1Ce of less Sitive viruses in h must be bome in mind when
treating patients. The relationship between the in wtro sensitivity of herpes sim-
plex or varicella-zoster virus 10 acyclovir and clinical response to therapy has
yet to be established (see CLINICAL PHARMACOLOGY: M " A
Because of the possibility that jess sensitive virus may be setected in patents
who are receiving acyclovir, all K should be adv: 10 take parti
careloavoidpolemialbansnﬁss&onofviusﬂncﬁwle&omnmlm
they are on therapy. In y i o . s the iCi;
shou!dbeawarematprobngedormpoatsdmolmwnwymh
selection of resistant viruses which may not huity respond to contmued acy-

clovir therapy.
recerving

Caution shouid be when inistenng acy ir to
potentially nephrotoxic agents since this may increase the risk of renal
dysfunction,

information for Patients

Patients are instructed 10 consuit with their physician if they expenence severe
or troubl adverse ions, they pregr or intend to
pregnant, they intend to breastfeed while taking orally acrmunistered acycicvir,
or they have any other questions.

cl in childhood has any effect on long-term immunity. However, there
iS NO evidence to indi that tr of chi with acyclovir would
have any effect on either decreasing or increasing the incidence or severity of
subsequent recurrences of herpes zoster (shingles) later in life. Intravenous
acyclovir is indi for the 1t of vari -zoster infecti in mmuno-
compromised patients.

Drug Interactions

Coadministration of probenecid with intravenous acyclovir has been shown to
increase the mean half-fife and the area under the concentration-time curve.
Urinary excretion and renal clearance were comrespondingly reduced.*' The
clinical effects of this combination have not been studied.

Carci L is, Impai of Fertility
The data presented below include references to peak steady-state plasma acy-
clovir concentrations observed in humans treated with 800 mg given orally
6 times a day (dosing appropriate for treatment of herpes zoster) or 200 mg
given orally 6 times a day ( appropnate for treatment of genital herpes).
Plasma drug concentrations in animal studies are expressed as multipies of
hunanexposue(oawcbvhanhehigfwandbwevdosingschedwes(see
CLINICAL PHARMACOLOGY: Pharmacokinetics).
Acyclovir was tested in lifetime bioassays in rats and mice at single daily doses
of up 1o 450 mg/kg administered by gavage. There was no statistically signifi-
cant difference in the incidence of tumors between treated and control ani-
mals, nor did acyciovir shorten the latency of tumors. At 450 mg/kg/aay,
plasma concentrations were 3 to 6 times human levels in the mouse bioassay
and 1 to 2 times human levels in the rat bioassay.
Acyciovir was tested in two in vitro cell transformation assays. Positive results
were observed at the highest concentration tested (31 to 63 times human
leveis) in one system and the resulting morphologically transformed
formed tumors when inoculated into i D , Syng . ing
mice. Acyclovir was negative (40 to B0 times human tevels) in the other, pos-
sibly less sensitive, transformation assay.
in acute cytogenetic studies, there was an increase, though not statistically
significant, in the incidence of chromosomal da at maximum tolerated
parenteral doses of acyclovir (100 mg/kg) in rats (62 to 125 times human
leveis) but not in Chinese hamsters; higher doses of 500 and 1000 mg/kg were
clasiogenic in Chinese hamsters (380 to 760 times human levels). In addition,
noactwnywasfoundaftarsdaysdosinghadomimmletmstudyhrmce
(36 to 73 times human levels). in all 4 microbial assays, no evidence of muta-
genicity was observed. Positive rasults were obtained in 2 of 7 genetic toxicity
assays using mammalian cells /n vitro. In human lymphocytes, a positive
r for ch ge was seen at i 150 to
mﬁmmmclovirplasmalevelsachievedinhumans.mme!ocusin
mouse cells, mutagenicity was observed at concentrations 250 to
lovals. Results in the other five mammaiian cell loci
hamster ovary cell line, the results were inconciu-
Sive al concentrations at least 1850 lin'm human levels; at 2 other loci in

mouse . nO of y was d at
trabons at least 1500 times human levals.
Acyciovinasnotbemshownlompaivlaﬂd«yarepvmbnhm
{450 mg/kg/day p.0.) or in rats (25 mg/kg/day s.c.). In the mouse study, plasma
levdsmswIS(MWW.MhmmmﬂyMwnemw
mwm.nammnmm(sowms,cj,mnwas
a statisticalty significant n » HON loss, but no "
decrease in kitter size. In temale rabbits trested subct y with acy
subsequent to mating, there was a y " in
ﬁonmmnmmtmhﬁnummawmw
W@yusmmmmmlenm.uomwmuﬁ.
C1enCy was observed when admenistered intravenously (53
wlmmwmlhanlpui-mposmmmsonwoay
human lgvels), there was a o

Genital Herpes Infections: Genital herpes is a iy

day.aﬂosekmwnlonuse&'nmma

and patients should avoid intercourse when visible lesions are present b

y i m.c&masigvﬁﬁcamminlewmommanda
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correspondi memmm«szeqplmmbvdsmmlnw
mg dose of 50 'dgy in rabbits

(53 to 106 nmes human jevels), no drug-related mpmdu:uvo wers
observed.

Intraperitoneal doses of 80 or 320 mg/kg/day acyclovir given 10 rats for 6 and
1 months. ely, caused testicular arophy. Plasma ieveis were not mee-
suedmmebmomnsludyandm?nodaumesmmanmdsnn

6-month study. Testicular phy the 4-wesk
phmanar&ZOmg/kg/day,sormmoﬂmydmw
aa . Intravenous doses of 100 and

mahheswemsoenmcogsgwm mo/kg/day i.v. for one manth (21 to
1 times human levels) and in dogs given 60 mg/kg/aay orally for one year
(6(012(umshmvmlevots)

Pngnancy
was not n

dialysis are
btsg-ﬁmnﬁylessufhoenlnmwng
Inm-mo'mnwlaun anuria, the patient may benefit from
until renal h L3 (see DOSAGE AND ADMINISTRA-

mmmtmsmmmmm
MWMWIMMM

400 mg (one 400 Mg tabiet) 2 times a day for up 10 12 months, tollowed by
rowalumn See INDICATIONS AND USAGE and PRECAUTIONS for consid-
d 12 months. Alternative

PP

of
A doses

EHects:
memouse(450mg/kgldaypo)rabhn(50mglkg/¢aysc and i.v.), Of in stan-
dardlessm(herat(wmglkglmysc)MWm npuna
jevels 9 and 18, 16 and 106, and 11 and 22 tmes, respectively, human
In a non-standard test in rats. mmwmmuwm
lanlanomahes,andnmemanoxmy‘?lnmmslmsmgwan:i&cdous
of 100 mg/kg h Day 10, g in plasma leveis 63 and
125 times human levels. Themanno ang wetl studties in
pregnant women. Acyclowmjdno«beuseddm
benefit justifies the p ial nsk to the fetus. Although acyciovr was
nonaratogemcmsmndammsmd-es medrug potemlalvovcausng
chromosome breaks at high concentration should be taken into consideration
in making this determination.
Nursing Mothers
Acyclovir conc anvauor\shavebemdommemedmbmaslmdkmmmn
fi g oral of and trom 0.6 10 4.1 times cor-
respondmgplasnulevels‘"“n\ose concentrations would potentially expose
menuvsngnfannoadoseoiacycbwuptoOSmg/kg/day Caution shouid
be Y t0 a nursing woman.

Pediatric Use
Safety and effectiveness in pediatric patients less than 2 years of age have not
been adequately studied.

ADVERSE REACTIONS
Herpes Simplex
Short-Term Administration: The most frequent adverse events reported
during clinical triais of treatment of genital herpes with orally admenistered acy-
clovir were nausea and/or vomiting in B of 298 patient treatments (2.7%) and
(headac!\e°7% m20(298(06%}Na|.|ssaand/orvofmngocunadm2d287

} pati
Lessfrequemwvafseevem: aachofMuchocarmdm1d298uwuveat-
ments with orafly (0.3%), diarrhea,
anomxxa.faugmedemasmnrashbgmm Quinal Y.
taste, and sore throat.

Long-Term A i The most ich events reported in a
clinical trial for the prevention of recurrences with continuous administration of
400mg(|wn200mgcapsules)2nmesda|ryfor1yeannSBSuat treated
with acyclovir were: nausea (4.8%), diarrhea (2 4%) headache (1.9%), and
rash (1.7%9). The 589 control ing intermittent of recur-
rences with acyclovir for one year reported dnanhea {2.7%), nausea (2.4%),
headache (2.2%), and rash (1.5%).

The most frequent adverse events reported during the second year
390 patients who elected to continue daily administration of 400 mg
for 2 years were headache (1. 5%) rash (1 3%),
reported z 329 patients during the
ia (1.2%), and n?O.B%)A

third year included (1.2%), par

Herpes Zoster

The most adverse events reponed dunng thvee clinical trials of treat-
ment of zoster (shingles) with 800 of oral

5 times daily for
7 to 10 days in 323 patients were: . . . headache
(5.9%), vomvtng(zs%) durmoanj%) constipation (0.9%). The

3 196) nausea (11.5%),

nmosdany
intermittent

Therapy
200mgevery4hours,5nmesdmiyfotsuays Therapyshoudbeumnaledal .

the eartiest sign or (P

Acute Treatment of H: 5 Zoster

800 mg (two 400 mg tabiets or one 800 mg tablet) every 4 hours orally, S
times daily for 7 to 10 days.

Treatment of Chickenpox

Children (2 years of age and oider}: 20 mg/xg per dose orally four times
daily (80 mg/kg/day) for 5 days. Children over 40 kg shoukl receive the aduft
dose for chickenpox.

Adults and children over 40 kg: 800 mg four times daily for 5 days.
Therapy should be initiated at the sartiest sign or symptom of chickenpox to
darive the maximal benefits of therapy.
mmm«mmllm-mm

ingtic studies have been completed folowing intra-
venousaqdovrnmsaons in patients with renal impairment. Based on these
studies, dosage ad) are reco! 1 in the foliowing chart for gen-
nalrwpesandherpeszostu indications:

therapy
0 ;MZOOmgSnmesdaIylo?OOmgs R

Adjusted Dosage Regimen

Normal Dosage Craatinine Dose (mg) Dosing Interval
Regimen Clearance
{mL/min/1.73m?)
200 mg every >10 200 avery 4 hours,
4 hours 5x daily
0-10 200 every 12 hours
400 mg every >10 400 every 12 hours
12 hours 0-10 200 every 12 hours
800 mg every >25 800 4 hours,
4 hours 5x daily
10-25 8OO every 8 hours
0-10 800 every 12 hours
Hemodialysis
For patients who require hemodiatysis, the mean plasma half-life of acyclovir
during is appx 5 hours. This results in a 603 decrease

inphynawmmm'dmilga&mmlysispenod ‘[berefore the

32
(1. 1%),vomnm(25%),dmﬂ\ea(03%) constipation (2.4%).
Chickenpox

The most frequent adverse events mooneammmmotm
ment of chi with oral 495 were: {32%),
abdominal pun(l)s%) rashws%) vommng(OG%) and fatulence (0.4%).
The op 2%). 10.8%,

patient's dosing schedule should be ad, d so that an dose is
administered after each dialysis.«* *
Peritoneal Dialysis
No o be y after adj t of the dosing
interval.¢ 4
NOWSUPPUED
Acy tabtetsfororaladnunmnonamsupohed follows:
400 mg - round, white, unscored tablet engraved “511° on one side and

“A75" on the other side, available as:
NOC 59911-3163-1 - Bottie of 100
NOC 59911-3163-4 - Bottie of 100 with CRC
NOC 59811-3163-5 - Bottle of 500
NDC 59911-3163-2 - Bottie of 1000
800 mg - oval, white, unscomdlabletmgavad'SH on one side and
“A7T" on the other side, available as:
NDC 59911-3164-1 - Bottle of 100

support an of thes or
These events may aiso OCCur as part of the underlying disease process NOC 5@911-3164-4 - Bottle of 100 with CRC
Voluntary reports wiuch have recerved market NDC 50911-3164-2 - Bottle of 500
£ tever, pain edema. and rarely. anaphytaxs Caution: Federal lew pr g without prescript
Nervous: contusion, di i A ia, seizure. Goht-resi with a child s
Y may be par y in oider aduits.} mmm"’“‘-ﬁm °
[+ fiver function tests, gastrointestinal distress,
nausea Store betwesn 15°-25°C (59°-7T°F).
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12.

CHEMISTRY REVIEW NO. #3

AND $#74-834

NAME AND ADDRESS OF APPLICANT

401 North Middle town Road
Attention to: Nicholas C. Tantillo
Pearl River, New York 10965-1299

LEGAL BASIS FOR SUBMISSION
This application is based is Zovirax® Tablets, 400 mg and
800 mg manufactured by Glaxo Wellcome.

A new drug application for acyclovir Tablets, 400 mg and 800
mg submitted by ESI Lederle Inc.

Patent expiration date for Acyclovir Tablet is April 22,
1997 (US Patent 4,199,574). The firm request that approval
of this application be made effective on April 22, 1997.

According to information published in "Approved Drug
Products with Therapeutic Equivalents Evaluations", 15th
Edition, the listed reference drug is no longer entitled to
a period of market exclusivity under section 505 (j) (4) (D)
of the Food, Drugs and Cosmetic Act. The most recent period
of market exclusivity expired on February 26, 1995.

SUPPLEMENT (s) 6. PROPRIETARY NAME

N/A N/A

NONPROPRIETARY NAME 8. SUPPLEMENT (s) PROVIDE (s) FOR:
Acyclovir Tablet N/A

AMENDMENTS AND OTHER DATES:

Firm:

January 12, 1996: Original submission
January 31, 1996: New correspondence
September 13, 1996: Amendment

November 11,1996: Bio. correspondence
April 10, 1997: Fax Amendment

FDA: February 16, 1996: Acknowledge
January 12,1996: Deficiency letter

April 8, 1997: Fax. deficiency letter
PHARMACOLOGICAL CATEGORY 11. Rx or OTC
Antiviral Rx

RELATED IND/NDA/DMF (s)




13. DOSAGE FORM 14. POTENCY
Oral Tablet 400 mg and 800 mg

15. CHEMICAL NAME AND STRUCTURE
Acyclovir USP
CgH;sNsO5; M.W. = 225.21

(@)

L
TS
AL

o

OH

9~-[ (2-Hydroxyethoxy)methyl]guanine. CAS [59277-89-3])

16. RECORDS AND REPORTS
Letter of authorization for reference to the
i , Debarment certification and Field copy
certification are provided in section XXI on pages 674-679.

17. COMMENTS
The following deficiencies are found:

-Pending for Bioequivalency status

18. CONCLUSIONS AND RECOMMENDATIONS
The application can be approved. The approvable letter will
be issued.

19. REVIEWER: DATE COMPLETED:

Sema Basaran, Ph.D. 4-15-97

-
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ANDA 74-834

APR 28 1997

ESI Lederle

Attention: Nicholas C. Tantillo

401 Middletown Road

Pearl River NY 10965-1299
IIII””IIIII'III”IIIIIIIIll”llll”lllllllllllllll

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Acyclovir Tablets 400 mg and 800 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The following dissolution testing will need to be incorporated into your stability and quality

control programs:

The dissolution testing should be conducted in 900 mL of water at 37°C using USP 23
apparatus II (Paddle) at 50 rpm. The test product should meet the following specification:

Not less thar of the labeled amount of acyclovir in the dosage form is dissolved
in 30 minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

A -

, v - _—

¢ Nicholas Fleischer, Ph.D.
Director, Division of Bioequivalence
Office of Generic Drugs
Center ror Drug Evaluation and Research
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APR 2 3 1997
Acyclovir Tablets ESI-Lederle, Inc.
400 MG, 800 MG : Pearl River, NY
ANDA #74-834 Submitted:
Reviewer: S.P. Shrivastava November 11, 1996

WP #748340.n96

REVIEW OF DEFICIENCY RESPONSE

I. BACKGROUND

The firm had submitted two in vivo bioequivalence studies comparing its 800 mg strength Acyclovir
Tablets to Burroughs-Wellcome's 800 mg strength Zovirax® Tablets, under fasting and non-fasting
conditions. The firm had also submitted in vitro dissolution data for review. The review was
completed and deficiencies were cited (Re: review by Shrivastava, 9/27/96). In this communication
the firm has responded to the deficiencies.

II. RESPONSE TO DEFICIENCIES

Deficiency 1. The product does not meet the 90% CI criteria for LC,,. PK parameter. The LC,.
of test product is 15% greater than the reference product.

Response:

Results of single-dose fasting study (from revised data)

1. Blood/Plasma Drug Concentration: Since Subject #23 was dosed one week later, the
subject was excluded from the analyses. The mean plasma concentration data are given
in Table 1, and profiles are shown in Attachment 2, respectively.

2. Pharmacokinetic Parameters: Mean PK parameters and statistical analysis are given
in Tables 2-3.

* The 90% CI for LAUCs are within 80-125% as required (Tables 2. 3).

Conclusion: Firm'’s response and explanation to the deficiency is acceptable. ANOVA on new
data set on the diskette was run. The 90% Cls for PK parameters are within the
required limits (Table 3). The in vivo fasting study is acceptable.



TABLE 1. MEAN PLASMA ACYCLOVIR LEVELS FOR TEST AND REFERENCE PRODUCTS (WITHOUT SUBJ. #23)
(UNIT: PLASMA LEVEL=NG/ML TIME=HRS)(n=28)

| MEANT | sD1 | MEAN2 | SD2 | RMEAN12

---------------------- At R Rt e LR R
TIME HR I

0 0.00 0.00 0.00 .00/ .
0.33 110.41 108.761  119.96 98.60 0.92
0.67 416.41 253.33|  441.41 195.14 0.94
1 647,14 324.71 637.74| 177.60 1.01
1.33 756.17|  309.91 716.36| 210.28 1.06
1.67 794.00 266.07 764.75 245.42 1.07
2 767.14 268.99 710.13 256.79 1.08
2.5 711.23|  258.02] 650.40| 267.63 1.09
3 625.46] 235.87| 576.10f 257.77 1.09
4 467.901  191.28| 444.54| 216.75 1.05
5 359.70 150.85 339.04 164.03 1.06
6 279.40|  113.75] 265.04 123.80 1.05
8 177.90 68.09( 170.15 68.89 1.05
10 117.84 46.941 113.24 43.90 1.04
12 82.93 31.62 77.97 27.79 1.06
16 46.75 14.85 45.82 13.31 1.02
20 33.38 11.89 33.10 9.16 1.01
24 28.42 11.46 30.73 13.62 0.92

UNIT: PLASMA LEVEL=NG/ML TIME=HRS; 1=TEST, 2=REFERENCE

TABLE 2. ARITHMETIC MEANS AND RATIOS

| MEANT | SD1 | MEAN2 | SD2 | RMEAN12

---------------------- R e L et b R
PARAMETER

Auct 4870.93| 1473.84( 4713.91( 1369.40 1.03
AUCT 4527.07| 1462.80| 4299.01| 1425.05 1.05
CMAX 890.86 291.61) 802.55| 260.21 1.1
KE 0.09 0.03 0.09 0.03 1.06
LAUCI 4663.99 0.30( 4523.98 0.30 1.03
LAUCT 4313.65 0.32] 4084.14 0.33 1.06
LCMAX 854.60 0.28| 761.28 0.34 1.12
THALF 8.09 2.97 9.14 4.22 0.89
TMAX 1.64 0.47 1.60 0.56 1.03

UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR; 1=TEST, 2=REFERENCE

TABLE 3. LSMEANS AND 90% CONFIDENCE INTERVALS

| LSM1 | LsM2 | RLSM12 | LOWCI12 | UPPCIN2

---------------------- R R R R e R R R et R TR PP
PARAMETER

AUCI 4870.93( 4713.91 1.03 93.28 113.38
AuCT 4527.07] 4299.01 1.05 93.36 117.25
CMAX 890.86| 802.55 1.1 98.86 123.15
LAUCI 4663.99| 4523.98 1.03 93.57 113.59
LAUCT 4313.65( 4084.14 1.06 94.25 118.36
LCMAX 854.60| 761.28 1.12 101.01 124.76

UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR; 1=TEST, 2=REFERENCE

[§9]




Deficiency 2. Subject #23 in the study was dosed one week later. Although ANOVA analysis
with or withour Subject #23 does nor affect the conclusions, the Agency discourages
such replacements of subjects. Such replacements raise the issue of group effect,
and create problems in statistical analvsis.

Response: The firm was attempting to keep the number to 30 as stated in the protocol. The

replacement was made when Subject #23 withdrew from the study on personal
grounds. No data analyses were made prior to the replacement.

Deficiency 3.

Response:

Conclusion: The explanation is acceptable.

Deficiency 4.

Response:

III. RECOMMENDATION

1. The in vivo bioequivalence study conducted under fasting conditions by Lederle on its
Acyclovir Tablets, 800 mg strength, Lot #93264-0100, comparing it to Burroughs-
Wellcome's 800 mg strength Zovirax® Tablets, 800 mg strength, Lot #4M2463, has been
found acceptable by the Division of Bioequivalence. The studies demonstrate that Lederle's
800 mg tablets, are bioequivalent to the Zovirax® 800 mg tablets manufactured by
Burroughs-Wellcome.

2. The firm has previously conducted an acceptable in vivo bioequivalence study under non-
fasting conditions on its Acyclovir Tablets, 800 mg strength, Lot #93264-0100, comparing
it to Burroughs-Wellcome's Zovirax® Tablets, 800 mg strength, Lot #4M2463.

3. The firm has also conducted acceptable in vitro dissolution testing on its acyclovir 800 and
400 mg tablets. Lot #93264-0100 and Lot #93263-0100.

A
J




The dissolution testing should be incorporated into the firm's manufacturing controls and
stability program. and it should be conducted in 900 mL of water at 37 °C using USP 23
Apparatus 2 (Paddle) at 50 rpm. The test products should meet the following
specifications:

»nr

Not less than  , of the labeled amount of acyclovir in the dosage form is dissolved in
/ﬁ@ 30 minutes.

4, From the bioequivalence point of view, the firm has met the in vivo bioavailability and in
vitro dissolution testing requirements for its acyclovir 800 mg tablets, and the application
is acceptable. The request for waiver of its acyclovir 400 mg tablets is granted.

The firm should be informed of the recommendations.

- ~ '

S. P. Shrivastava, Ph.D.
Division of Bioequivalence
Review Branch II

RD INITIALED SNerurkar v L

FT INITIALED SNerurkar___ 7 . . Dae_423/97

Concur: Date: Y[ 23 / 9 # -
(

T

7[7« Nicholas Fleischer, Ph.D.
Director

Division of Bioequivalence

Attachments-2
SPS/sps/4-4-97/748340.n96

cc: ANDA #74834 (Original, Duplicate), HFD-655 (SNerurkar. SShrivastava), Drug File,
Division File.




FIG P—-1. PLASMA ACYCLOVIR LEYELS

ACYCLOVIR TABLETS, 800 MG, ANDA #74-834
UNDER FASTING CONDITIONS
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Acyclovir Tablets ESI-Lederle, Inc.
400 MG, 800 MG ' Pearl River, NY
ANDA #74-834 Submitted:
Reviewer: S.P. Shrivastava January 12,1996

WP #74834SDW.196

REVIEW OF TWO BIOEQUIVALENCE STUDIES. DISSOLUTION DATA
AND A WAIVER REQUEST

L OBJECTIVES
Review of Lederle's two in vivo bioequivalence studies comparing its 800 mg strength Acyclovir

Tablets to Burroughs-Wellcome's 800 mg strength Zovirax™ Tablets, under fasting and non-fasting
conditions. The firm has also submitted in virro dissolution data for review.

II. BACKGROUND

Acyclovir 1s 9-[(2-hydroxyethoxy)methyl]guanine, a synthetic purine nucleoside analog with in vivo
and in vitro inhibitory activity against (in decreasing order) herpes simplex types 1 and 2 viruses,
varicella zoster virus, Epstein-Barr virus, and cytomegalovirus. Acyclovir is converted by enzymes
present in virus-infected cells into an active form, acyclovir triphosphate, which interrupts viral DNA
replication. Acyclovir capsules and suspension are indicated for treatment of initial episodes and
management of recurrent herpes simplex virus genitalis in certain patients. The capsule, suspension,
and tablet dosage forms are indicated for treatment of acute herpes zoster and chicken pox.

Acyclovir oral absorption is slow, variable, and incomplete, with absolute bioavailability estimated
at about 15-30%. Peak blood concentrations occur approximately 1.5-2.5 hours following oral
dosing. There are no active metabolites. Studies in which 0.5 to 15 mg/kg were administered L.V,
to patients with normal renal function yielded elimination half-lives of 2 to 3 hours. Renal excretion
1s the major route of elimination with 45-79% of a dose recovered unchanged in the urine.

Acyclovir is marketed as Zovirax (Burroughs-Wellcome) 200 mg capsules (NDA #18-828, 1/25/85),
800 mg and 400 mg tablets (NDA #20-089, 4/30/91), and oral suspension 200 mg/5 ml (NDA
#19-909, 12/22/89).

III. SUMMARY OF BIOEQUIVALENCE STUDY PROTOCOLS

A. Single-Dose Fasting Study
1. Protocol # A419A-800

This randomized, single-dose, two-way crossover study was conducted with 30 healthy male
volunteers in accordance with the Protocol. Subject #17 did not return for phase two of the
study. Thus 29 subjects completed the study. In each period, subjects received a single 800
mg dose of either Lederle's acyclovir tablets or BW's Zovirax® Tablets following an overnight




fast. There was a one-week wash-out period between treatments. Blood samples were
collected pre-dose and for 24 hours aftér each dose. Plasma concentrations of acyclovir was
measured by a 2harmacokinetic and statistical analvses were
performed to compare the test and reference treatments.

Objective of the study

The objective of this study was to determine the bioequivalence of two acyclovir formulations
after administration of single doses to healthy volunteers under fasting conditions.

Study design: Randomized, single-dose, two-way crossover study under fasting conditions.

Study sites Clinical study:
Analytical study:
Study dates:
Clinical study: 10/09/95-10/17/95 (All subjects Except Subject #23)
10/16/95-10/24/95 (Make up group, Subject #23)
Analytical study: 10/18/95-11/27/95
Storage Time: 49 Days
Investigators: Principal Investigator -
Analytical Chemist -
Study Monitor -
A. Test: 800 mg Acyclovir Tablets (Lederle, Lot #93264-0100),
Exp. Date - 8/96; Lot Size - 2otency - 99.5%.

B. Reference: 800 mg Zovirax® Tablets (Burroughs Wellcome, Lot #4M2463),
Exp. Date 3/96; Potency - 101.4%.

Dosing: All doses were administered with 180 ml of water at room temperature, following
an overnight fast.

Subjects: The 30 subjects who entered in this study were normal healthy male volunteers
between the ages 19-35 years, and within 10% of their ideal weight as specified in the
protocol. All subjects were selected based on the medical history, physical examination and
clinical laboratory evaluations. Inclusion and exclusion criteria in the protocol were followed
in the selection of the subjects.

Twenty-nine subjects completed both arms of the studv. Subject #17 failed to return to
Period II of the study. In addition, Subject #23 was dosed one week later. The reviewer
analyzed the data with and without subject #23. The results showed that LC_, value failed
the 90% CI cniteria in both cases.
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10.

11.

12.

13.

14.

Food and fluid intake: Standard lunch was served 5 hours post-dose and dinner was served
as scheduled on each day of drug administration. The drug products were administered with
180 mL of tap water. Water was allowed ad /ib. except during one hour pre-dose and two
hours post-dose period.

Washout period: One week.
Blood samples: In each period, 10 mL of blood samples were collected in Vacutainers at 0,
0.33,0.67, 1,1.33,167,2,25,3,4,5,6,8, 10, 12, 16, 20, and 24 hours. Plasma was

separated and all plasma samples were stored frozen at -20°C until ready for analysis.

Subject safety monitoring: Subjects were asked to spontaneously report any signs or
symptoms that might be related to the drug products.

Adverse reactions: On each dosing period subjects were asked to report any signs or
symptoms judged to be drug related.

Pharmacokinetic and statistical analysis: Statistical analyses were performed on the
pharmacokinetic parameters for acyclovir. 90% confidence intervals were calculated for
AUC,, , AUCO-= and C_,,.

Limited-Food Study

Protocol # A419B-800

Study design: Randomized, single-dose, three-way crossover study under fasting/non-fasting
conditions.

Study Sites and Investigators: Same as in Fasting Study

Study dates:

Clinical study: 10/09 /95-10/24/95

Analytical study: 11/06/95 - 11/22/95, Storage Period: 43 Days
Treatments:

A. Test: 800 mg Acyclovir Tablets (Lederle, Lot #93264-0100) under non-fasting

conditions.

B. Reference: 800 mg Zovirax® Tablets (Burroughs Wellcome, Lot #4M2463) under
non-fasting conditions.




C. Test: 800 mg Acyclovir Tablets (Lederle, Lot #93264-0100) under fasting
conditions.

Dosing: All doses were administered with 180 mL of water at room temperature following
an overnight fast or within 5 minutes after consuming the breakfast depending on the dosing
schedule.

Subjects: Twenty subjects entered the study and 17 completed all three phases. Subjects #5,
12 (test-fast arm) and 13, were dropped due to positive urine drug screen at Period 2 check-
in, Period 3 check-in, and at the beginning of the study, respectively. The subjects screened
were normal healthy male volunteers aged 19-39 years, and were within 10% of their ideal
body weight as specified in the protocol. All subjects were selected based on the medical
history, physical examination and clinical laboratory evaluations. Inclusion and exclusion
criteria in the protocol were followed in the selection of the subjects.

Food and fluid intake: Standard lunch and dinner were served on each day of drug
administration. The drug products were administered with 180 mL of tap water. Water was
allowed ad lib. except during one hour pre-dose and two hours post-dose period.

Wash-out period: One week.

Blood samples: Same as in the fasting study.

YALIDATION OF ASSAY METHOD FOR PLASMA SAMPLES







V. RESULTS

A. Single-Dose Fasting Study

1.

Blood/Plasma Drug Concentration: Since Subject #23 was dosed one week later,
the subject should not belong to the same study period, and was excluded from the
analyses. The mean plasma concentration data, with and without Subject #23, are
given in Table 1 and 4 (pages 8-9), and graphic profiles are shown in Attachments
1 and 2, respectively.

Pharmacokinetic Parameters: Mean PK parameters and statistical analysis, with
and without Subject #23 are given in Tables 2-3 and 5-6, respectively (pages 8-9).
Individual data are shown in Attachments 3-4.

The 90% CI for LAUCs are within 80-125% as required (Tables 3, 6). However, the
LC, . does not meet the 90% CI cnteria. LC_,, is about 15% higher than the
reference. ‘




. Individual Test/Reference ratios for AUC,, ranged betweer with an average
of 1.12 and CV of 36%.

. Individual Test/Reference ratios for AUC,,, ranged between with an
average of 1.08 and CV of 30%.

. Individual Test/Reference ratios for C,,, ranged between =~~~ ith an average
of 1.24 and CV of 42%.

. Individual Test/Reference ratios for T,,, ranged betweer with an average of
1.64 and CV of 113%.

. The ratios of AUC, /AUC,,,s ranged between with an average of 0.92 and
CV of 6%.
. Individual PK parameters and summary data are given in Attachments-3-4.

. Cmax value for Subject #28 given in table on page-166 should be 1406.4 ng/mL and
not 661.1 ng/mL.

3. Adverse Reaction: No serious or unexpected adverse reactions were reported. The
only event possibly related to the drug was headache in Subject #7 with reference drug.

Conclusion: The in vivo fasting study is not acceptable, because the test product does not meet
the 90% CI criteria for LC_,,.




TABLE 1. PLASMA CONCENTRATION OF ACYCLOVIR IN FASTING SUBJECTS (WITH SUBJ. #23)
(UNIT: PLASMA LEVEL=NG/ML TIME=HRS)

(n=29)
| MEANT | SD1 | MEAN2 | SD2 | RMEAN12

------------------ L L e R
TIME HR

0 0.00 0.00 0.00 0.00 .
0.33 109.12] 107.02 115.83 99.35 0.94
0.67 415.46| 248.83| 429.57| 201.95 0.97
1 643.73  319.3%| 629.91 179.43 1.02
1.33 750.25| 305.99 715.09] 206.60 1.05
1.67 790.86| 261.82| 748.44| 241.82 1.06
2 800.20 285.59 710.12 252.16 1.13
2.5 711.86 253.39 652.78 263.12 1.09
3 624.32 231.70 579.42 253.75 1.08
4 467.61 187.84 445.68 212.93 1.05
5 359.82 148.13 340.97 161.40 1.06
6 279.15 m.n 266.88 121.97 1.05
8 177.31 66.94 171.08 67.83 1.04
10 117.26 46.21 113.87 43.24 1.03
12 82.24 31.27 78.53 27.46 1.05
16 46.17 16.91 46.06 13.14 1.00
20 32.98 11.88 33.12 9.00 1.00
24 27.96 11.52 30.52 13.42 0.92

1=TEST, 2=REFERENCE

TABLE 2. TEST MEAN/REFERENCE MEAN RATIOS (ANTILOG CONVERSION, WITH SUBJ. #23)
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)

| MEANT | sD1 | MEAN2 | SD2 | RMEAN12

------------------ L AR R R Y IR R R R R SR R RS SRR T Y
PARAMETER

AuCI 4849.87) 1451.72| 4715.02| 1344.74 1.03
AuCT 4513.35| 1438.34| 4306.80[ 1400.00 1.05
CMAX 915.28| 298.39| 804.25| 255.48 1.14
KE 0.10 0.03 0.09 0.03 1.06
LAUCI 4649.45 0.30| 4531.47 0.29 1.03
LAUCT 4307.15 0.31] 4098.60 0.32 1.05
LCMAX 877.10 0.29( 764.23 0.33 1.15
THALF 8.02 2.94 9.06 4.18 0.89
TMAX 1.65 0.46 1.60 0.55 1.03

1=TEST, 2=REFERENCE

TABLE 3. LSMEANS AND 90X CONFIDENCE INTERVALS (WITH SUBJ. #23)
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)

| LSMEANT | LSMEAN2 | LOWCI12 | UPPCI12
------------------ LR R R R Y L
PARAMETER
AUCI 4843.52| 4712.70 93.04 112.51
AUCT 4506.96| 4304.95 93.09| 116.20
CMAX 914.01 803.32 100.33 127.23
LAUCI 4645.55( 4527.71 93.42| 112.69
LAucT 4300.78| 4095.47 94.06 117.25
LCMAX 876.19|  763.27 102.00 129.20

1=TEST, 2=REFERENCE




TABLE 4. MEAN PLASMA ACYCLOVIR LEVELS FOR TEST AND REFERENCE PRODUCTS (WITHOUT SUBJ. #23)
(UNIT: PLASMA LEVEL=NG/ML TIME=HRS)

(n=28)

| MEANT | sD1 | MEAN2 | SD2 | RMEAN12
------------------ R R L R L e AR ERY P
TIME HR
0 0.00 0.00 .00 0.00 .
0.33 110.41 108.76 119.96 98.60 0.92
0.67 414,61 253.33]  441.41 195.14 0.94
1 647.14(  326.71 637.74 177.60 1.01
1.33 756.17 309.91 716.36 210.28 1.06
1.67 794.00 266.07 744.75 245.42 1.07
2 798.30 290.64 710.13 256.79 1.12
2.5 711.23 258.02 650.40 267.63 1.09
3 625.46 235.87 576.10 257.77 1.09
4 467.90 191.28 444.54 216.75 1.05
5 359.70 150.85 339.04 164.03 1.06
6 279.40 113.75 265.04 123.80 1.05
8 177.90 68.09 170.15 68.89 1.05
10 117.84 46.94 113.24 43.90 1.06
12 82.93 31.62 77.97 27.79 1.06
16 46.75 14.85 45.82 13.31 1.02
20 33.38 11.89 33.10 9.16 1.01
24 28.42 11.46 30.73 13.62 0.92

1=TEST, 2=REFERENCE

TABLE 5. TEST MEAN/REFERENCE MEAN RATIOS (ANTILOG CONVERSION, WITHOUT SUBJ. #23)
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)

| MEANT | sD1 | MEAN2 | SD2 | RMEAN12

------------------ R kR R R et S R L RPN
PARAMETER

AuCI 4870.93| 1473.84| 4713.91| 1369.40 1.03
AuCT 4527.07| 1462.80( 4299.01| 1425.05 1.05
CMAX 917.48| 303.62] 802.55| 260.21 1.14
KE 0.09 0.03 0.09 0.03 1.06
LAUCI 4663.99 0.30| 4523.98 0.30 1.03
LAUCT 4313.65 0.32| 4084.14 0.33 1.06
LCMAX 877.95 0.29; 761.28 0.34 1.15
THALF 8.09 2.97 9.1 4.22 0.89
TMAX 1.64 0.47 1.60 0.56 1.03

1=TEST, 2=REFERENCE

TABLE 6. LSMEANS AND 90X CONFIDENCE INTERVALS (WITHOUT SUBJ. #23)
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)

| LSMEANT | LSMEAN2 | LOWCI12 | UPPCI12

------------------ LR et L R R it
PARAMETER

AuCI 4870.93] 4713.91 93.28 113.38
AuUCT 4527.07( 4299.01 93.36 117.25
CMAX 917.48| 802.55 100.38 128.26
LAUCI 4663.99| 4523.98 93.57 113.59
LAUCT 4313.65| 4084.14 94.25 118.36
LCMAX 877.95| 761.28 102.04 130.34

1=TEST, 2=REFERENCE




B. Limited Food Study

A total of 20 subjects participated in the study and 17 completed the study successfully.
Three subjects, Subjects #5, 12 and 13 were dropped-out. because they were positive in
drug screen test. Two subjects, Subject #7 (test-fed) and Subject #1 (reference-fed)
showed non-zero acyclovir levels at pre-dose sampling time. Because of this. the firm
excluded these subjects from the analysis. No further explanation was given. This
reviewer analyzed the data with Subjects #7 and 1 (Tables 7-12). The non-fasting study
meets the BE criteria, with or without Subjects #7 and 1.

1. Blood/Plasma Drug Concentration

The average plasma concentration data, test/reference ratios, and plasma profiles are given
in Tables 7-8 and Attachment-5. T/R (food) ratios during 1-24 hours are 0.91-1.07, and
generally food increases the drug plasma concentration.

2. Pharmacokinetic Parameters

» Average pharmacokinetic parameters and test/reference (food) ratios are given in Tables
9-12.

» The ratios of average test/reference (food) for AUCs and C_,, are within 0.8-1.2 as
required (Tables 10).

« ANOVA analysis showed no significant period effect on AUC,,, AUC,., T..,,
LAUC,,, LAUC,,, and LC_,..

« Individual PK parameters are given in Attachments 6-8.

« Food increases the C,_,,, T,,, and AUCs, and it decreases T, ;.

3. Adverse Reaction: No serious or unexpected adverse reactions were reported, and
none appeared to be related to the study drug.

Conclusion: The non-fasting in vivo study is acceptable.

10




TABLE 7. MEAN PLASMA ACYCLOVIR LEVELS FOR TEST AND REFERENCE PRODUCTS
UNIT: PLASMA LEVEL=NG/ML TIME=HRS

(n=17)
| MEAN1 | SD? | MEAN2 | $D2 | MEAN3 | SD3

------------------ B N ik R R R L SRR
TIME HR

0 11.24 46.35 0.71 2.9 0.00 0.00
0.33 76.54( 101.17 21.86 28.75{ 157.31 89.88
0.67 273.38) 237.03] 168.18 115.07]  430.92) 166.92
1 S46.14| 333.38] 511.74| 309.264| 552.49| 240.53
1.33 791.56| 418.19] 799.74| 366.89| 595.26| 242.84
1.67 875.14| 350.73] 926.15] 352.60] 614.95| 262.88
2 909.50{ 296.47| 994.29| 334.86| 601.70] 285.49
2.5 932.79| 287.51 996.11 363.74{ 533.25| 254.61
3 902.55{ 320.16] 931.51 303.05| 476.83} 242.80
4 750.08| 307.73| 783.48| 269.14| 355.89] 216.95
5 623.24 270.41 641.44| 239.81| 277.52| 176.96
6 467.88| 204.14| 475.14 175.02( 207.39| 119.15
8 272.59| 111.30{ 275.15 96.13| 135.01 73.11
10 174.36 69.96 174.99 52.73 94.01 47.35
12 120.85 43.82| 117.28 32.50 71.75 27.23
16 63.94 19.26 63.56 16.58 48.21 15.42
20 40.44 11.15 39.83 10.71 35.41 10.66
24 33.52 10.69 31.24 7.45 32.38 10.46

1=TEST FED, 2=REFERENCE FED, 3=TEST FASTING

TABLE 8. RATIO OF TEST/REFERENCE MEAN PLASMA ACYCLOVIR LEVELS
(UNIT: PLASMA LEVEL=NG/ML TIME=HRS)

| RMEAN12 | RMEAN13 | RMEAN23

------------------ R R e bt SR T
TIME HR

0 15.93 . . ; .
0.33 3.50 0.49 0.14
0.67 1.63 0.63 0.39
1 1.06 0.98 0.93
1.33 0.99 1.33 1.34
1.67 0.94 1.42 1.51
2 0.91 1.51 1.65
2.5 0.94 1.75 1.87
3 0.97 1.89 1.95
4 0.96 2.1 2.20
5 0.97 2.25 2.3
6 0.98 2.26 2.29
8 0.99 2.02 2.04
10 1.00 1.85 1.86
12 1.03 1.68 1.63
16 1.01 1.33 1.32
20 1.02 1.16 1.12
2 1.07 1.04 0.96

1=TEST FED, 2=REFERENCE FED, 3=TEST FASTING
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TABLE 9. TEST MEAN/REFERENCE MEAN RATIOS (ANTILOG CONVERSION)
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)
(n=17)
[ MEANY SD1 MEAN2 sD2 MEAN3 | sD3
------------------ D el it Attt TEEE R E R EL AR RS R LR S EEE LR S
PARAMETER
AUCT 6574.58| 1694.29| 6591.55| 1628.36| 46446.31| 1402.32
AUCT 6203.50] 1744.00| 6286.09| 1661.32| 3675.61| 1449.51
CMAX 1132.07{ 318.55| 1137.19] 340.85| 680.46| 297.32
KE 0.1 0.04 0.11 0.02 0.07 0.03
LAUCI 6366.83 0.26| 6391.54 0.26| 4237.95 0.33
LAUCT 5971.11 0.29| 6057.90 0.29] 3416.41 0.40
LCMAX 1085.28 0.31| 1084.50 0.33| 610.65 0.51
THALF 7.27 2.56 6.64 1.78 11.09 5.46
TMAX 2.23 1.06 2.31 1.04 1.78 1.07
1=TEST FED, 2=REFERENCE FED, 3=TEST FASTING
TABLE 10. TEST MEAN/REFERENCE MEAN RATIOS (ANTILOG CONVERSION)
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)
| RMEAN12 | RMEAN13 | RMEAN23
------------------ 4rceccccapocccaccccponcmoconn
PARAMETER
AuCl 1.00 1.48 1.48
AucT 0.99 1.69 1.7
CMAX 1.00 1.66 1.67
KE 0.97 1.44 1.49
LAUCI 1.00 1.50 1.51
LAUCT 0.99 1.75 1.77
LCMAX 1.00 1.78 1.78
THALF 1.09 0.66 0.60
TMAX 0.96 1.25 1.30
1=TEST FED, 2=REFERENCE FED, 3=TEST FASTING
TABLE 11. LSMEANS AND 90X CONFIDENCE INTERVALS
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)
| LSMEAN1 | LSMEANZ | LSMEAN3 | LOWCI12 | UPPCI12 | LOWCI13
------------------ LR Rl LR R R L LR R R Y LR Rt Sttt
PARAMETER
Auclt 6576.79| 6605.39] 4060.80 88.48| 110.65 143.93
AUCT 6193.64| 6284.54( 3647.66 88.23 108.88| 152.01
CMAX 1130.94( 1139.38| 675.22 87.05 111.47]  146.89
LAUCI 6387.66| 6422.52| 3960.50 87.47| 113.08| 141.85
LAUCT 5986.13| 6076.34] 3404.04 86.75 111.87| 154.86
LCMAX 1093.90| 1095.59| 611.01 83.22 119.80|  149.21

1=TEST FED, 2=REFERENCE FED, 3=TEST FASTING
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TABLE 12. LSMEANS AND 90% CONFIDENCE INTERVALS
(UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR)

| UPPCIN3 | LOWCI23 | UPPCI23

------------------ L R LA EEE LS SRR
PARAMETER

AUCI 179.98{  144.64 180.69
AUCT 187.59|  154.50 190.08
CMAX 188.10 148.14 189.35
LAUCI 183.38|  142.63 184.38
LAUCT 199.70 157.19]  202.71
LCMAX 214.81 149.44|  215.14

1=TEST FED, 2=REFERENCE FED, 3=TEST FASTING

VI. FORMULATION
Table 13. shows the composition of the test products, 400 mg and 800 mg Acyclovir
Tablets by Lederle. The 400 mg and 800 mg strengths are exactly proportional in active

and inactive ingredients.

The reference products contain same ingredients except for FD&C Blue No.2 and ferric
oxide in 800 and 400 mg tablets, respectively.

[NOT FOR RELEASE UNDER F.O.L]

Table 13. Composition of Lederle's Acyclovir Tablets

Ingredient 400 mg 400 mg 800 mg 800 mg
Test Reference Test Reference

Acyclovir, USP 400.000 400.000 800.000 800.000

Povidone |

Microcrystalline Cellulose

Sodium Starch Glycolate

Magnesium Stearate
Colloidal Silicon Dioxide
Dye FDC Blue #2

Ferric Oxide. Red

Total Tablet Weight 525.000 521.500 1050.000 1044.000

13




VII. IN VITRO RESULTS (DISSOLUTION): Both, 400 and 800 mg tablets meet the
dissolution requirement of Q=NLT in 30 minutes.

TABLE 14. In Vitra Dissolution Testi

A. Conditians
Method, Apparatus II (Paddle) = RPM: 50
Medium: water Volume: 900 mL
Reference Drug: Zovirax® Manufacturer: Burroughs-Welicome

No. of Units: 12

Assay Methodology:
B. Results
Sampling Test Product Reference Product
Time
Mean % Mean %
(Minutes) Dissol Range (0L Dissol Range v
Lot #93263-0100 Strength 400 mg Lot # 4M2451
10 84 34 81 3.2
20 90 2.4 89 2.0
30 93 1.6 92 1.6
40 94 1.3 94 22
Lot #93264-0100 Strength 800 mg Lot #4M2463
10 84 2.8 84 5.3
20 90 23 93 20
30 92 24 95 1.6
40 94 2.2 97 1.8

14




VIII. DEFICIENCIES

1.

~

The product does not meet the 90% CI criteria tor LC_,, PK parameter. The LC,_ of test
product is 15% greater than the reference product.

Subject #23 in the study was dosed one week later. Although ANOVA analysis with or
without Subject #23 does not affect the conclusions. the Agency discourages such
replacements of subjects. Such replacements raise the issue of group effect. and create
problems in statistical analysis.

There is an error in reporting the C,,, value of Subject #28 given in table on page-166. It
should read 1406.4 ng/mL and not 661.1 ng/mL.

IX. RECOMMENDATION

1.

The in vivo bioequivalence study conducted under fasting conditions by Lederle on its
Acyclovir Tablets, 800 mg strength, Lot #93264-0100, comparing it to Burroughs-
Wellcome's 800 mg strength Zovirax® Tablets, 800 mg strength, Lot #4M2463, has been
found unacceptable by the Division of Bioequivalence because of the deficiencies #1-3
cited above. -

The in vivo bioequivalence study conducted under non-fasting conditions by Lederle on its
Acyclovir Tablets, 800 mg strength, Lot #93264-0100, comparing it to Burroughs-
Wellcome's Zovirax® Tablets, 800 mg strength, Lot #4M2463, has been found acceptable
by the Division of Bioequivalence.

The dissolution testing data conducted by ESI-Lederle, on its acyclovir 800 and 400 mg
tablets, Lot #93264-0100 and Lot #93263-0100, are acceptable. The firm, however, has
not conducted an acceptable in vivo bioequivalency study. Therefore, the application is
incomplete.

From the bioequivalence point of view, the firm has not met the in vivo bioavailability
requirements for its acyclovir 800 mg tablets, and in the absence of an acceptable in vivo
biostudy under fasting conditions, the request for waiver of its acyclovir 400 mg tablets
cannot be granted. The waiver request is denied. The firm should resubmit the waiver
request with a single-dose fasting study on 800 mg tablets.

The firm should be informed of the deficiencies #1-4 and recommendations #1 and 4.

15
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FIG P—1. PLASMA ACYCLOVIR LEVELS

ACYCLOVIR TABLETS, 800 MG, ANDA #74-834
UNDER FASTING CONDITIONS
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FIG P—1. PLASMA ACYCLOVIR LEVELS
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FIG P—2. PLASMA ACYCLOVIR LEVELS

ACYCLOVIR TABLETS, 800 MG, ANDA #74-834
UNDER NON-FASTING CONDITIONS
DOSE=1 X 800 MG

900?
800{
600{
500{

400 7

3007

— — ————

Peh

(Mm=17)
A

10 20 30

TIME, HRS

J=TEST FASTING (ESI-LEDERLES




CZ;P?1€r1l - 69

Fl

teao] osop-91d B 03 enp SOTISTIVIS AIwUMMS WO1J PAPNTOXe

sem v3wp ¢ 30e(qng

6L1°6 L91°6 06y °L AR 1€81°0  0°2696 Z°1LS6 00°S b 68Ll LU R3]
Bvz-8 | ZASE'] 44 A"] 6L°€ Z190°0 1°0Z8f 9 gLEE 00°1 06°£05 LULI Y]
000°L1 000°LT 000°LT 00°LT 0000°LY O°LT 0Lt 00°LT 00°L1 N
190°0 L90°0 SL0°0 19°0 G800°0 0°76L 0°eob 92°0 8L°9L ‘H*3'8
169°2 8L1°t |18 28 179t 186€°€L 2°67 ST LT 66°8b BT1°87 (8)*a-D
{620 9Lz 0 ote’o [A"SE 4 16€0°0 Z°9191 9°1991 Lot 95°91¢ ‘a‘s
GEL°Y 109°0 b86°9 SE°L 1501°0  L°S0b9 £°ov09 gr-z o0-°szit UVOH

1 olt1'] (114

£ voda 61

£ ¥od 18

€ vdo L1

z avd 91

4 ovd St

1 oay | 2 .

z ova (D)

1 g0V 18

1 ouv o1

£ ['lthe] 6
\ € vod 8
0 4 avd Le

1 oav 9

£ Tol: | y <

4 ovd £

1 a0y z

z avd 1
[{3ur-g)onvINT [(3-0)onvIN1 {(xeuD)NT 2y g/t qu/ 1Y bu Tu/1ysbu 1y Tu/bu  potied eduenbeg lequnN
........... §1030We1wd-bo] -------—-—- [OZ/T I (0¥ (Jur-g)ony (3-0)onvy  xewl Xeud Apnigs jJuewjvell 3oelqns

.................... S1030WRIRG ~=—-=cvo—wm——mo——m oo

(po3) 3erqel bw gog I11A0[dAdY e@fi1epeT 153 103

SUOTJVITUODUOD 1TA0[DADY vWSE[d WOlJ SON[PA 1030weied DIJQUINoOvVWILd UWOH puvw [enpiAlpul

1 g elqes

008-861bY¥ [0D0301d ITAO[DADY

UCISTATQ [UDTINeOVHIRYd @]1epe]

0559




”'Zl~<.C4AYW1€1yv1- -

[eray osop-e1d v 03 enp sOrIsIIwIs Livuums wol) papn{axe sem eiwp [ 1delqng

191°6 0ELT"6 Sbb L 9v°11  €Z91°0 B8°ZZS6 0°2€26 00°G P IILY wnuTXoW
6tL°8 5908 8rZ-9 Lz°v G090°0 v S8LE 1°281¢C €€°1 06°91S LAOUTANY]
000" L1 000°L1 000°L1  00°LT  0000°LI O°L1 0°L1 00°LT 00°LY N
%30°0 0L0°0 bLO°0 9% "0 p900°0 €°98¢ 1°86¢€ 9z°0 9t°lL ‘H'3'8
Lv6°2 8Ie° ¢ 8Le’ b b1 82 96L0°HZ 0°S7 0tz 26°9v 61°LT (8)a°D
L(S2°0 882°0 S0€°0 16°1 7970°0  6°Z6ST [ A2 L0°1T St 86l ats
tee s 9.9 8 196°9 8L°9 6801°0 £°08t9 8°8L09 [X AN €°L601 uuvey

4 oy [+14

1 ol 61

1 wod 81

4 Ui ) Ll

€ avd 91

1 ovd 4

14 oav b1

1 ovd 4!

€ anN it

4 oty 01

z U'iie) 6

1 Unlt] 8

£ gV L

z ouv 9

I Lol [

1 ovi £

£ 4oV z

£ (:\"e] Iv
{(jur-glonvInNT ((3-0)ONYINT (xeun)INT 1Y /1 qu/iysbu  quziysbu a1y qu/bu  poried eduenbas 1equnn
........... §1010W010d-b0T ~----uu--- tOZ/T I [O¥ {jut-p)ony (1-0)ony  xewl  xwvuo Apnig juauneaiy 1oelqns

|||||||||||||||||| w~ §1930WRIQWJ ~—-=-m—--m—meemm—————

(peJ) 10[qel bu gpg (¥)xvi1A0Z GWOD[TOM Sybnoling 103
SUOTIRIJUEDUCD ITAO[DADY BUSR]d WOIJ SON[EA 1ejeweled JTjeuriodeuleyd UKW PUR [YNPTATpU]

31 #etans

008-961bY 1000301d 1T1AO[DADY
UOTSTIALQ [ED[INeDRWIvYd o[ 1epeT

0560




il

s

/
€ re —

1

potied Apnis s1y3 e3o[dwoo jou prp 3o0lqns ey esnudeq 5013ISIINIS Alewwns wolj pepnioxXe sum eIep z[ 100{qng

£e6°8 9/8°8 SGI°L 12°52 [ARA S 6°GLSL T°861L 00°§ 1-08zZ1 LULI R
699°L a9%°L 6EV°S |4 A SL70°0 z°ob1e 6°6ELT L9°0 0g°0¢e LUEAL S ]
000°vI 000° LT 000°LT 00°b1 0000°PI O°V%T 0Ll 00°LT 00°Ll N
880°0 L60°0 pZI°0 9p°1 €L00°0 8°bLt 9°16¢€ 92°'0 T1°7L ‘H 3’8
SE6° € S06°b 056°L iz 6b L88I°LE S IE [ 13 6L765 69°¢h (8)*A°D
6Z£°0 66€°0 016°0 9¥°5 §L20°0 £°Z0bT S 6bbl Lo°1 Ze L6l ‘a‘s
i6¢°8 918 SIb°9 60711 6€L0°0 (122 9°GL9¢ 8L°1 9v°089 uvay

£ po i) § 0z

Z vod 61

[4 vod 81

1 vao Ll

1 avd 91

£ ovd ST

€ oav [ 4

€ ava [4 T

4 [tiel) 11

£ aav ot

1 vuo 6

4 vod 8

1 4 o] L

€ ouv 9

[4 voa 14

£ avd €

z :el'} z

1 avd 1
[(3ur~-g)onvINT [(1-0)on¥INT (xeuD)NT 1Yy /1 Tu/1ysbu  qu/aysbu 1y Tu/bu  poried eauenbag 1equny
........... $1030We1ed-60T --~——--—-—- [07/1 I [O¥ (Jur-glony (3-p)onv  xews  xwup Apn3s juaunwe1y 3109(qns

|||||||||||||||||||| §1018MPIRd ~-=~~—-—o———mme__

{peise]) jerqel Hu 008 11A0(D4oY @[10poT IS3 103
SUOTIRIJUEdUOD 1TA0[DADY RWSP[d mO1J Sen(vA lejeuried Ofjeuryodeuroyd uwel puv [enprAalpul

5i o

008-861pY [000301d 1tA0[DADY
UOISTAIQ [E2TINGOVWIRY] ©[1epeT]

)

0561




